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of ice crystals 

Sjrj^^otiln. h.v. n.en da.crib.4in ^l^ZlliclT. vll PP 

SCSI'S o 

privent leakage from liposomes e.g. ^ cosm& tXC increaS e the freezing tolerance 
^6/20695) . A further possible ^"^^t^aily producing therein) an AFP 
of plants by including therein (or "ansgenetic y P xp002030248( Lee et al, 
t*JZ J Cell. Biochem. Suppl . vol. 14e, 1990, Pf9« products for 

lXi C R2 2 8). fish ^SVrpI" »' S°"o.732 PiU.bury and .0 

o £ 11.™ ^^^^.^.syrssssu,™ - 

for favourably influencing the textural P*°P«F t do not provide a 

SSS ^.^^ ^"ally >. — U practree. 

thrived from plant, in tha.a product.. 

S «/3»7. describe, the application rf »F^n ice^ SS.'St'"' 
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1= ^ t-v^t onlv specific proteins from winter rye are suitable 
Applicants have found that only specie ^ 
for use in ice-cream (see examples) . 

A^lcants have found that . a .-at number of plants which up tUl^hjv^-ot 
been listed as such, °° nt « n * ^ plants provide the right type of AFP 

has been found that not » p ^ n Jf f confectionery. Applicants now 

for favourably influencing the texture or r sources which surprisingly 

aim at providing a P^ieuljr novjl-jljoti on o f p ^ ^ capable of 

Tvoufably iS^^tSTlJiM^i.- of icacr*.. 



BSPR 
AFPs 



s^/r^^ft^f^irpSi r "?f — pur,-., - - * 

taLLd frozen food product, i. 1... prefrr.d. 

f uilid pr.-ix for preparing ic.-cr... ... ~d= by .ixing: 

DEPR: , a irp-cream by whipping with a 

quiescently freezing into a house-hold freezer. 

fKguid premix for the preparation of icecream was prepared by mixing: 

Snfmix can be used for the preparation of ice^, by -Jippijg it "^.J 
conventional house-hold mixer to an overrun ^ ^out 7 0 ^ 
^.E^S^^"^!^ ^markedly better texture than the 

control sample. 

D C f rr ot root an^ree^rot^iM were purified by gel permeation chromatography 



as follows: 



DEPR: ., 1 A cm apt superdex 75 column 

20 .mu.l aliquots of 1 s ^;% W ff 5 Hi ?ris/HCl pS? 4 containing 0.15M NaCl 
(Pharmacia) pre-equilibrated in 5 ° m " ™^ ? mponents separated by gel 
(Buffer E at a flow rate of 40 .mu. ±/min an f e luate was 

permeation at the same flow rate in ^^ation ^e collected between 0.85 
monitored at OD 280 and OD 215. ^ -^1 fractions were col fract ions 
and 0.89 ml, 40 .mu.l fractions between 0.89 and 1.24 ml a ^ 
between 1.24 and 3.0 ml . The void volume (Vo) of ^column ^ de 

determined by the retention volume of a ^° lu ^ ° o \ f solution containing 5 mg/ml 
column was calibrated by aPP^f ion of 10 mu.1 ° anhy drase (Mr 29 kDa, ; 

BSA (Mr 66 kDa, retention t™- 1 - 0 *™ 1 ^ \ Ve-1.41 ml) and 2 mg/ml Aprotinin 

Ve=1.22 ml), 2 mg/ml Cytochrome C ( "*J 2 "J ™ a ; iotted of Ve/Vo against log Mr. 
(Mr 6.5 kDa, Ve=1.59 ml) and a st *^dcurve plotted ied by the^pat assays in 
Fractions containing anti-freeze activity were ^ * umQ of 1>16 ml and an 

Example I, with an activity peak tha ^ ^owed^^et^^ ^ the 38 kDa 

apparent molecular weight ot 4U Jtua . j.h<= f ceptide. 

band from cold acclimatised carrots was an anti-freeze peptia , 

HIV cultures for producing anti-freeze proteins, were made as follows: 

^extract from cold acclimatised carrot roots was prepared by -rubbing^ ^ 
freshly pulled cold acclimatised carrots ^ ™ P H obbs, model no 

the juice extracted -P^^f/.^^^^fanf stored a -20. degree. C. prior 

9915) . The juice was frozen m 1 liter diocks 
to collection for use in ice cream trials. 



4/8/01 2:17 PM 



2 of 4 



wvsiwYg-//30/http://westbrs:8820/b^^ 
Record Display Form J JO 



Jhfcarrot AFP juice was added to the following ice cream formulation 

Stream was prepared by freezing above formulation and aeration to 106% 

overrun . 

DEPR . : mm^.j Ai . 1fl c in a Prolan Environmental cabinet for 

slide and a cover slip was then applied. Each slide m turn w ^ "ien 
transferred to a temperature controlled microscope stage (Leit LaborLux S , Leica 

CCD) to an image storage and analysis system (LEICA Q520MC) . 

Thfstored ice crystal images were highlighted manually by Rawing around the 
standard deviation. 

?hfice Cream Hardness Measurements were carried out using a Hounsfield H10KM 

Uni versal Tes ted a Hounsfield 100N Load Cell and a 10 cm Cylindrical Stainless 
stell "robl " The'ice^cream samples were prepared by 16 Ho - -cubation of 486 ml 
ice cream blocks in a Prolan Temperature Control Cabinet set at -18. degree. C. 

The R ice cream block was removed from Prolan temperature control cabinet and 
plac ed the Ho unsfield H10KM Universal Tester. The 10 cm cylindrical probe was 
Itthld into the ice cream block at a constant rate of 400 mm/mm to a depth of 20 
mm The maximum force rec orded during the compression was used and expressed as 
the ice cream Hardness. If cracking or brittle fracture of the sample was 
observed this was indicated in the right hand column 

aflnitial ice crystal size is smaller in ice cream containing Carrot AFP, thus 
carrot AFP is inhibiting recrystallization inhibition. 

ITl'ce crystals in carrot AFP ice cream are retarded in their recrystallization 

processes. 

ITlce crystal shape in carrot AFP ice creams are not significantly different 
from crystal shapes seen in conventional ice creams. 

df Haterial properties of ice cream containing carrot AFP are modified from those 
notefforloSIonal ice^il^ amely, ice creams are harder than -nvent-nal 
ice cream but still softer than ice-cream containing e.g. fish AFPs. Secondly, 
. ice cream containing carrot AFP was observed to fracture. 

DETL: Ice Crystal Size Parameters Mean Mean 

Material Properties Mean Mean Crystal Crystal Brittle Crystal Crystal Shape 
A^ctlrSSre Length/ Breadth/Factor/ Ratio/ Harness/ observa- Jample^m um^ 

" + N ^°; 3 , + _. 4 o. 8 Yes AFP - 1- 3 0.9 0.013 0.024 fresh Carrot 33 48 .+-. 24 61 
.+-! 1.13 1-37 •+-• 59.9 Yes AFP - 1.3 0.9 0.013 0.020 Abused Cont . - 33.67 
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.+-. 24.79 .+-. 1 
61.7 .+-. 46.54 



1 « +- 27 3 No Fresh 1.1 0.8 0.008 0.018 Cent 
l!ll - 1^37 I- 32.7 No Abused 2.7 2.0 0.010 0.020 
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